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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This Patent Cooperation Treaty patent applica-
tion claimspriority toU.S. non-provisional applicationNo.
15/259,075, filed September 8, 2016, and titled "Ingress
Prevention for Keyboards".

FIELD

[0002] The described embodiments relate generally to
keyboards. More particularly, the present embodiments
relate to structures that prevent ingress of contaminants
such as dust or liquid into keyboards according to the
features of independent claim 1.

BACKGROUND

[0003] Electronic devices use a variety of different
input devices. Examples of such input devices include
keyboards, computer mice, touch screens, buttons,
trackpads, and so on. Some input devices may be in-
corporated into an electronic device. The electronic de-
vice may be vulnerable to contaminants, such as dust or
liquid, entering though openings or connections in or
around one or more incorporated input devices or ex-
ternal input devices. The external input devices may
themselves be vulnerable to contaminants entering
through various openings or connections.
[0004] For example, keyboards typically involve a
number of moving keys. Liquid ingress around the keys
into the keyboard can damage electronics. Residues
from such liquids, such as sugar, may corrode or block
electrical contacts, prevent key movement by bonding
moving parts, and so on. Solid contaminants (such as
dust, dirt, food crumbs, and the like) may lodge under
keys, blocking electrical contacts, getting in the way of
key movement, and so on.
[0005] US 2013/043115 A1 and US 7 850 378 B1
disclose keyboard assemblies.
[0006] US 2010/232861 A1 discloses an input device
including a plurality of input portions and a protective
sheet capable of covering at least regions between the
input portions, the protective sheet formedof a plurality of
layers including at least a first layer and a second layer,
the first layer contains a material having elasticity, the
second layer contains amaterial having a buffering prop-
erty.

SUMMARY

[0007] The present invention is defined by the features
of the independent claim(s). Preferred advantageous
embodiments thereof are defined by the sub-features
of the dependent claims.
[0008] Any reference to "embodiment(s)", "exam-
ple(s)" or "aspect(s) of the invention" in this description

not falling under the scope of the claims should be inter-
preted as illustrative example(s) for understanding the
invention.
[0009] The present disclosure relates to keyboards
and/or other input devices that include mechanisms that
prevent and/or alleviate contaminant (such as dust, li-
quid, and so on) ingress. These mechanisms may in-
clude membranes or gaskets that block contaminant
ingress; structures such as brushes, wipers, or flaps that
block gaps around key caps; funnels, skirts, bands, or
other guard structures coupled to key caps that block
contaminant ingress into and/or direct contaminants
away from areas under the key caps; bellows that blast
contaminants with forced gas out from around the key
caps, into cavities in a substrate of the keyboard, and so
on; and/or various active or passive mechanisms that
drive contaminants away from the keyboard and/or pre-
vent and/or alleviate contaminant ingress into and/or
through the keyboard.
[0010] In various embodiments, a key includes a foun-
dation, an actuator moveably coupled to the foundation
between a depressed position and an undepressed posi-
tion, and a skirt coupled to the actuator that is configured
to form a perimeter around the actuator. The skirt is in
contact with the foundation when the actuator is in the
undepressed position and in compression between the
actuator and the foundation when the actuator is in the
undepressed position.
[0011] In some examples, the skirt is an elastomer. In
some implementations, the skirt may be an elastomer
band. The elastomer band may extend from the actuator
at an angle between the actuator and the substrate,
change the angle at which the elastomer band extends
between the actuator and the foundation, extend from all
sides of the actuator, define a vent, and be operable to
force contaminants into a cavity defined in the foundation
using gas forced from the vent.
[0012] In variousexamples, theskirt expandswhen the
actuatormoves toward thedepressedposition. Innumer-
ousexamples, theskirt formsaseal between theactuator
and the foundation. In someexamples, the skirt defines a
vent skirt defines a vent with dimensions that allow the
passage of gas but restrict the passage of liquid.
[0013] In some examples, the skirt forces gas through
an aperture when the actuator moves toward the de-
pressed position. In various examples, the skirt biases
the actuator toward the undepressed position. In some
examples, the skirt extends from a side of the actuator at
an angle and the angle at which the actuator extends
changeswhen the actuator travels toward the depressed
position
[0014] In various examples, the substrate defines a
cavity and the guard structure funnels the contaminants
into the cavity. In some examples, the guard structure
surrounds the key cap. In numerous examples, the guard
structure is rigid, is separated from the substrate when
the key cap is in an undepressed position, includes a
mouth positioned over a hole in the substrate, andmoves

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 3 420 432 B1 4

with the key cap. In various implementations of such
examples, the guard structure does not contact the sub-
strate when the key cap is in a depressed position.
[0015] In some embodiments, a keyboard includes a
base, a web that defines apertures, keys moveably
coupled to the base within the apertures, and a gasket
having raised portions coupled to the keys and unraised
portions fixed between theweb and the base. The gasket
is operable to block passage of contaminants into the
apertures. Compression of the gasket may force gas
through a vent.
[0016] In someexamples, the gasket is a layer of fabric
and a layer of silicone. In various implementations, the
unraised portions are coupled to one of the key caps of
the keys, a region between outer and inner key caps of
the keys, or a movement mechanism of the keys. In
various examples, the gasket is a membrane. In numer-
ous examples, the gasket resists depression of the keys.
In some examples, the unraised portions include a first
region fixed between the web and the base that is
coupled to the web and the base and a second region
fixed between the web and the base that is uncoupled
from the web and the base.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The disclosure will be readily understood by the
following detailed description in conjunction with the
accompanying drawings, wherein like reference numer-
als designate like structural elements.

FIG. 1 depicts an electronic device including a key-
board.
FIG. 2 depicts an example exploded view of the
keyboard of FIG. 1.
FIG. 3A depicts a non-claimed first example cross-
sectional view of a key assembly of the keyboard of
FIG. 1, taken along line A-A of FIG. 1.
FIG. 3B depicts a non-claimed first alternative ex-
ample of the key assembly of FIG. 3A.
FIG. 3C depicts a non-claimed second alternative
example of the key assembly of FIG. 3A.
FIG. 3D depicts a non-claimed third alternative ex-
ample of the key assembly of FIG. 3A.
FIG. 3E depicts a non-claimed fourth alternative
example of the key assembly of FIG. 3A.
FIG. 4 depicts a non-claimed secondexample cross-
sectional view of a key assembly of the keyboard of
FIG. 1, taken along line A-A of FIG. 1.
FIG. 5 depicts a non-claimed alternative example of
the key assembly of FIG. 4.
FIG. 6 depicts a non-claimed third example cross-
sectional view of a key assembly of the keyboard of
FIG. 1, taken along line A-A of FIG. 1.
FIG. 7 depicts a non-claimed fourth example cross-
sectional view of a key assembly of the keyboard of
FIG. 1, taken along line A-A of FIG. 1.
FIG. 8A depicts a fifth example cross-sectional view

of a key assembly of the keyboard of FIG. 1, taken
along line A-A of FIG. 1.
FIG. 8B depicts a non-claimed first alternative ex-
ample of the key assembly of FIG. 8A.
FIG. 8C depicts a non-claimed second alternative
example of the key assembly of FIG. 8A.
FIG. 8D depicts a non-claimed third alternative ex-
ample of the key assembly of FIG. 8A.
FIG. 8E depicts a fourth alternative example of the
key assembly of FIG. 8A.
FIG. 8F depicts an isometric view of the key cap and
guard structure of the key assembly of FIG. 8A with
other components removed for clarity.
FIG. 9A depicts a non-claimed sixth example cross-
sectional view of a key assembly of the keyboard of
FIG. 1, taken along line A-A of FIG. 1.
FIG. 9B depicts an isometric view of the key cap and
guard structure of the non-claimed key assembly of
FIG. 9A with other components removed for clarity.
FIG. 10A depicts a non-claimed seventh example
cross-sectional view of a key assembly of the key-
board of FIG. 1, taken along line A-A of FIG. 1.
FIG. 10B depicts an alternative non-claimed exam-
ple of the key assembly of FIG. 10A.

DETAILED DESCRIPTION

[0018] Reference will now be made in detail to repre-
sentative embodiments illustrated in the accompanying
drawings. The invention is as set out in the independent
claim.
[0019] The description that follows includes sample
systems and apparatuses that embody various elements
of the present disclosure. However, it should be under-
stood that the described disclosuremay be practiced in a
variety of forms in addition to those described herein.
[0020] The following disclosure relates to keyboards
and/or other input devices that include mechanisms that
prevent and/or alleviate contaminant ingress. Theseme-
chanismsmay include keyboardmembranes or gaskets;
structures such as brushes, wipers, or flaps in gaps
between key caps of the keys; funnels, skirts, elastomer
or other bands, or other guard structures coupled to key
caps; bellows that blast contaminants with forced gas;
and/or various active or passive mechanisms that drive
contaminants away from the keyboard and/or prevent
and/or alleviate contaminant ingress into and/or through
the keyboard.
[0021] These and other embodiments are discussed
below with reference to FIGs. 1 ‑10B. However, those
skilled in the art will readily appreciate that the detailed
description given herein with respect to these Figures is
for explanatory purposes only and should not be con-
strued as limiting.
[0022] FIG. 1 depicts an electronic device 100 includ-
ing a keyboard 102. The keyboard 102 includes keys or
key assemblieswith key caps 103 or actuators that move
within apertures defined in a web 104. The electronic

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 3 420 432 B1 6

device 100 includes one or more mechanisms that pre-
vent and/or alleviate contaminant ingress into and/or
through the keyboard 102, such as between the key caps
103 and the web 104. Contaminants may include liquids
(e.g., water, soft drinks, sweat, and the like), solids (e.g.,
dust, dirt, food particles, and the like), and/or any foreign
material that may ingress into and/or through the key-
board 102.
[0023] As described in detail below, one or more var-
ious contaminant ingress prevention and/or alleviation
mechanisms may be used in one or more embodiments.
In some embodiments, the keyboard 102 may include a
membrane, gasket, or similar component that blocks
contaminant ingress. Structures such as brushes, wi-
pers, or flaps may block gaps around key caps 103 or
other actuators in various embodiments. In numerous
embodiments, funnels, skirts, elastomer or other bands,
or other guard structures coupled to each of the key caps
103 may block contaminant ingress into and/or direct
contaminants away from areas under the key caps
103. Bellows mechanisms may blast contaminants with
forced gas in some embodiments, such as out from
around key caps 103, into cavities in a substrate of the
keyboard 102, and so on. In various embodiments, the
key caps 103 may contact surrounding structures to
block gaps around the key caps 103. In still other embo-
diments, various active or passive mechanisms may
drive contaminants away from the keyboard 102 and/or
prevent and/or alleviate contaminant ingress into and/or
through the keyboard 102.
[0024] FIG. 2 depicts an example exploded view of the
keyboard 102 or keyboard assembly of FIG. 1. In this
example, the keyboard 102 includes aweb 104 that fixes
a membrane 213, gasket, or the like to a substrate 216,
base, foundation, or the like (e.g., a printed circuit board).
Keys or key assemblies include movement mechanisms
215 coupled to the substrate 216, inner key caps 214 or
actuators coupled to the movement mechanisms 215 on
an internal side of the membrane 213, and key caps 103
or actuators disposed in apertures 210 defined by the
web 104 on an external side of the membrane 213. The
movement mechanisms 215 moveably couple the inner
key caps 214 and the key caps 103 to the substrate 216.
Key assemblies include one or more activation mechan-
isms (such as one or more switches, capacitive sensors,
optical sensors, and the like, which may be included with
the movement mechanisms 215) that detect touch to
and/or movement of the key caps 103.
[0025] The web 104 may be coupled to the substrate
216 using attachment connectors 211 that engage at-
tachment points 217 defined in the substrate 216. For
example, the attachment connectors 211maybe screws,
bolts, or the like and the attachment points 217 may be
threaded apertures and so on. The attachment connec-
tors 211 pass through the membrane 213, coupling the
membrane 213 to the web 104 and the substrate 216.
Thus, the membrane 213 may not be coupled to the web
104 and/or the substrate 216 at every point where the

membrane 213 is fixed to the substrate 216 by the web
104 (e.g., where the web 104 and/or the substrate 216
constrain the membrane 213). A first region of the mem-
brane 213 fixed to the substrate 216 by the web 104 is
coupled (the region through which the attachment con-
nectors 211 pass through themembrane 213) whereas a
second regionof themembrane213fixed to thesubstrate
216 by the web 104 is uncoupled.
[0026] However, it is understood that this is an exam-
ple. In various implementations, the membrane 213 may
be coupled in a variety of manners (such as one or more
adhesives and so on) to all or portions of theweb 104, the
substrate 216 (or base, foundation, or the like), the key
caps 103, the inner key caps 214, the movement me-
chanisms 215, and so on.
[0027] Themembrane 213 blocks and/or restricts con-
taminantspassing intoareasof thekeyassembliesunder
the membrane 213. For example, the membrane 213
may block ingress of contaminants such as dust or liquid
into areas occupied by the inner key caps 214 and/or
movement mechanisms 215. As such, the membrane
213 may function as a gasket, sealing internal areas of
the keyboard 102 from an external environment.
[0028] The membrane 213 may be formed from a
variety of different materials. Examples of suchmaterials
include fabrics such as nylon, polyester, polyurethane or
other elastomers, plastic films, and so on. In various
implementations, the membrane 213 may be waterproof
and/or water resistant (e.g., resists and/or blocks the
passage of water or other liquid). For example, a mem-
brane 213 formed of elastomer may be waterproof. By
way of another example, themembrane 213may include
a layer of nylon, polyester, or other fabric coupled to a
layer of silicone or other elastomer. Byway of still another
example, the membrane 213 may be formed of a fabric
coated or otherwise treated with a hydrophobic material.
[0029] The membrane 213 or gasket may include em-
bossed or raised portions and unembossed or unraised
portions in various implementations. Portions of the key
assemblies such as the inner key caps 214 and the
movement mechanisms 215 may be disposed within
these embossed or raised portions rather than the un-
embossed or unraised portions.
[0030] FIG. 3A depicts a first example cross-sectional
view of a key assembly of the keyboard 102 of FIG. 1,
taken along line A-A of FIG. 1. The web 104 fixes the
unraised portion of the membrane 213 to the substrate
216 (or base, foundation, or the like). An embossed area
or raised portion of the membrane 213 forms an internal
area 319 around the inner key cap 214 or other actuator
and the movement mechanism 215. Themembrane 213
blocks contaminants that enter into a gap between the
key cap 103 and the web 104 from ingress into the
internal area 319. The key cap 103 is coupled to an
exterior surface of the embossed area of the membrane
213. The inner key cap 214 is coupled to an interior
surface of the embossed area of the membrane 213.
Thus, the embossed area of the membrane 213 is
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coupled to a region of the key assembly between the key
cap 103 and the inner key cap 214.
[0031] Themovementmechanism215hasaparticular
force curve response to force applied to the key cap 103
that moves the key cap 103 from an undepressed posi-
tion or state towards a depressed position or state. The
membrane 213 may affect this force curve response, in
some implementations resisting depression of the key
cap 103 and/or biasing the depression of the key cap 103
towards an undepressed position. Various characteris-
tics of the membrane 213 may be configured to prevent
the membrane 213 from undesirably affecting the force
curve response.
[0032] For example, the material(s) from which the
membrane 213 is formed may alter the force curve re-
sponse of the key assemblies (such as forming the
membrane 213 of elastomer having a greater effect on
the force curve response than forming the membrane
213 of fabric). The configuration and/or shape of the
embossed areas may also affect the force curve re-
sponse, as well as any compression and/or tension the
movement places the membrane 213 into. The coupling
between the membrane 213 and the web 104 and/or the
substrate 216 (including the amount of the coupled area,
the location of the coupled area, and so on) may further
affect the force curve response. One or more of these
characteristics, and/or other membrane 213 character-
istics, may be configured to prevent the membrane 213
from undesirably affecting the force curve response.
[0033] By way of example, the embossed area of the
membrane 213 or gasket illustrated in FIG. 3A includes
sides 318A. In this example implementation, the sides
318A of the raised portion are sloped between the key
cap 103 and the substrate 216 (or base, foundation, or
the like) and change direction to form an acute angle
(such as an approximately 55 degree or other acute
angle) between the key cap 103 and the substrate 216
when the key cap 103 is undepressed. This may form an
"angled" edge. In a first alternative example implementa-
tionshown inFIG.3B, thesides318Bof the raisedportion
of the membrane 213 are sloped between the key cap
103 and the substrate 216 without changing direction to
formananglewhen the keycap103 is undepressed. This
may form a "drafted edge." In a second alternative ex-
ample implementation shown in FIG. 3C, the sides 318C
of the raisedportionof themembrane213maybestraight
and not sloped between the key cap 103 and the sub-
strate 216 when the key cap 103 is undepressed. This
may form a "straight edge." The sides 318A may add to
the force curve response less than the sides 318B, which
may add to the force curve response less than the sides
318C. Thus, the configuration of the sides of the raised
portionmaybeselected toobtain thedesiredeffect on the
force curve response.
[0034] Although particular example sides 318A‑318C
are illustrated and described, it is understood that these
areexamples. In various implementations, variously con-
figured sides of the raised portion of membrane 213may

be used.
[0035] Further, movement of the key cap 103 between
undepressed and depressed positions or states may
place the membrane 213 into compression and/or ten-
sion. For example, the embossed area or raised portion
of the membrane 213 may not be in compression or
tension when the key cap 103 is in the undepressed
state. However, the key cap 103 moving towards the
depressed position may then put the embossed area
of the membrane 213 in compression.
[0036] Byway of another example, the embossed area
or raised area of the membrane 213 may be in tension
when the key cap 103 is in an undepressed position,
biased toward the undepressed position and kept in
tension by the movement mechanism 215. When force
is exerted on the key cap 103 to move the key cap 103
towards the undepressed position, the tension causes
theembossedareaof themembrane213 toaid inmoving
the key cap 103 towards the depressed position. Essen-
tially, the embossed area of the membrane 213 aids by
pulling the key cap 103 downward until the embossed
area of themembrane 213 is no longer in tension. In such
cases, movement of the key cap 103 towards the de-
pressed position may not put the embossed area of the
membrane 213 in compression, or may put the em-
bossed area of the membrane 213 in less compression
than the example discussed above where the embossed
area of the membrane 213 is not in tension when the key
assembly is undepressed. The embossed area of the
membrane 213 may be put in less compression as the
key cap 103 movement may start to put the embossed
area of the membrane 213 in compression after the key
cap 103 already moves to where the embossed area of
the membrane 213 is no longer in tension.
[0037] Thus, the key cap’s 103 movement placing the
membrane 213 into compression and/or tension influ-
ences how the membrane 213 affects the force curve
response. This relationship may be configured accord-
ingly to achieve different force curve responses.
[0038] Moreover, as described above, the web 104
and/or the substrate 216 constrain the membrane 213
(e.g., the unraised portion) but the membrane 213 may
not be coupled to theweb 104and/or the substrate 216 at
every point where the unraised portion of the membrane
213 contacts the substrate 216 by the web 104. Less
coupling (suchasshown inFIG.2) causes themembrane
213 to affect the force curve response less than more
coupling (suchaswhere themembrane213 isadhesively
or otherwise bonded to both the substrate 216 and the
web104at all contacting points). Thus, different amounts
of coupling can be used to cause the membrane 213 to
affect the force curve response differently.
[0039] Additionally, the embossed area of the mem-
brane 213 may expand when the key cap 103 is de-
pressed if unvented. The different configurations of sides
318A‑318C result in the membrane 213 expanding in
different configurations when the key cap 103 moves
towards a depressed position or state. In some exam-
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ples, expansion of the embossed area of the membrane
213 may direct contaminants in the aperture 210 away
from the internal area319, out of the aperture 210, and so
on. Expansion may include putting the membrane 213 in
compression, and thus affecting the force curve re-
sponse.
[0040] Although the example key assemblies of FIGs.
3A‑3C are illustrated and described as being unvented, it
is understood that these are examples. In various im-
plementations, one or more vents and/or venting me-
chanisms may be included.
[0041] For example, FIG. 3D depicts a third alternative
example of the key assembly of FIG. 3A. In this example,
the membrane 213 or gasket defines a vent 320, aper-
ture, or other hole in one of the sides 318A.When the key
cap 103 is moved towards a depressed position, the
membrane 213 compresses gas inside the internal area
319, forcing the gas through the vent 320. This allows the
embossed area of the membrane 213 to act as a bellows
mechanism, forcinggas in adirection321.Thismay force
contaminants away from the internal area 319 and/or out
of theaperture210.Thismayalso reducecompressionof
the membrane 213, reducing how much the membrane
213 affects the force curve response. In various imple-
mentations, the vent 320 may be configured with suffi-
ciently small dimensions that gas can be forced through
the vent 320 without easily allowing liquids, dust, and/or
other particles to enter the internal area 319 from the
aperture 210.
[0042] Although this third alternative example illus-
trates and describes the key assembly externally venting
through a vent 320 in themembrane 213, it is understood
that this is an example. In various implementations, key
assemblies may vent internally and/or may vent through
holes, apertures, or other structures in components other
than the membrane 213 and/or other portions of the
membrane 213, such as one or more unraised portions.
[0043] For example, FIG. 3E depicts a fourth alterna-
tive example of the key assembly of FIG. 3A that includes
a hole 322 extending from the internal area 319 through
the substrate 216, base, foundation, or the like.When the
key cap 103 or actuator is moved towards a depressed
position, the membrane 213 or gasket compresses gas
inside the internal area 319, forcing the gas through the
holes 322. This forces gas in a direction 323. This may
force contaminants that havemanaged to enter the inter-
nal area 319 out into an internal volume of the electronic
device.
[0044] FIGs. 2‑3E illustrate and describe the mem-
brane 213 or gasket as a single, uninterrupted sheet or
other structurewith the innerkeycaps214of thekeysand
the key caps 103 (functioning as outer key caps, key
pads, or the like) coupled on opposing sides thereof.
However, it is understood that these are examples and
that other configurations are possible and contemplated
without departing from the scope of the present disclo-
sure.
[0045] For example, FIG. 4 depicts a second example

cross-sectional view of a key assembly of the keyboard
102 of FIG. 1, taken along line A-A of FIG. 1. The mem-
brane 413 and the movement mechanism 415 couple
directly to the key cap 403 or actuators rather than to any
inner key cap. Further, the raised portion of the mem-
brane 413 defines an aperture 424 between an interior
surfaceof the keycap403and the internal area419of the
keyassembly.As themembrane413 iscoupled to thekey
cap 403, themembrane 413may still function as a barrier
sealing the internal area 419 above the substrate 416
within the web 404 from an external environment despite
the aperture 424 in the membrane 413.
[0046] However, it is understood that this is an exam-
ple. The membrane 413 may be continuous in various
implementations that donot usean inner key cap. In such
implementations, themovementmechanism415and the
key cap 403 may couple to opposing surfaces of the
membrane 413.
[0047] Further, in various implementations, the mem-
brane 413 may not couple to the key cap 403. For
example, FIG. 5 depicts an alternative example of the
key assembly of FIG. 4. In this implementation, the raised
portion of the membrane 513 couples to the movement
mechanism 515 and the web 504 and substrate 516
rather than the key cap 503 or actuator.
[0048] By way of another example, FIG. 6 depicts a
third example cross-sectional view of a key assembly of
the keyboard102of FIG. 1, takenalong lineA-Aof FIG. 1,
where the membrane 613 forms the external surface of
the keyboard 102. In this example, the membrane 613
contacts (and may be bonded to) the top of the web 604
rather than being constrained between the web 604 and
the substrate 616, base, foundation, or the like.
[0049] The membrane 613 includes a first layer 625
andasecond layer626. In thisexample, thefirst layer625
is a layer of fabric (such as nylon, polyester, or the like)
and the second layer 626 is an elastomer layer (such as
silicone or the like). In this way, the membrane 613 may
be waterproof while balancing other considerations such
as texture, appearance, effect on force curve response,
and so on. However, it is understood that this is an
example. In various implementations, other membrane
613 configurations (and/or any of the other membranes
213, 413, 513 or associated structures discussed herein)
are possible and contemplated.
[0050] For example, in some implementations, the
membrane 613 may include more than two layers. In
various implementations, the first layer 625 may be
formed of elastomer and the second layer 626 may be
formed of fabric. In still other implementations, the mem-
brane 613 may include one or more layers of fabric
coated or otherwise treated with one or more hydrophilic
materials.
[0051] Further in this example, the key assembly in-
cludes the innerkeycap614oractuatorwithout theuseof
an external key cap. However, in various implementa-
tions, an external key cap, key pad, or the like may be
coupled to the external surface of the membrane 613.
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[0052] In various implementations, the keyboard 102
may include components that illuminate one or more of
the key assemblies. For example, light emitting diodes
and/or other components that illuminate may be posi-
tioned in the internal areas of key assemblies. Light from
these components may be visible through the key as-
semblies, having travelled through one or more key
assembly components in between.
[0053] For example, the key caps 103, 403, 503, 703 of
the keys and/or portions thereof (such as areas forming a
key legend, an area around a key legend, and so on)may
allow the light to pass. Similarly, the inner key caps 214,
614 and/or the movement mechanisms 215, 415, 515,
615 and/or portions thereof may allow light to pass. In
embodiments where the membrane 213, 613 may be
positioned over a light source (as opposed to embodi-
ments such as FIG. 4 where light may pass through the
aperture 424 in the membrane 413), the membrane 213,
613 and/or portions thereof may allow light to pass. One
or more of these components may include light guides
and/or other elements that contribute to light evenly dis-
tributing as the light exits the key assemblies.
[0054] In various implementations where the mem-
brane 213, 413, 513 forms side walls of an internal area
of the key stack, inner portions of the membrane 213,
413, 513may be reflective, treated with reflectivemateri-
al (such as a reflective coating), and/ormay be otherwise
configured to concentrate and/or direct the light out of the
key assembly, prevent and/or reduce light leakage from
the sides, and soon.The substrate 216, 416, 516, 616 (or
base, foundation, or the like) and/or the web 204, 404,
504, 604 may be similarly configured in various embodi-
ments.
[0055] FIG. 7 depicts a fourth example cross-sectional
view of a key assembly of the keyboard 102 of FIG. 1,
taken along line A-A of FIG. 1. In this example, guard
structures 727 block passage of contaminants into the
keyboard 102 by occupying the gap between the key cap
703 or actuator and the web 704. The guard structures
727 may be coupled to the key cap 703, the web 704,
and/or other components. The guard structures 727may
be one or more brushes, wipers, flaps, or the like formed
of various flexible and/or inflexible materials such as
rubber, silicone, and so on. The guard structures 727
may deform, flex, and/or otherwise move to maintain
contact with the web 704 to prevent passage of contami-
nants into the key assembly.
[0056] Although, the web 704 is illustrated as having a
solid surface parallel to the key cap 703 travel, it is
understood that this is an example. In some implementa-
tions, the web 704may include a cavity in a lower portion
of the surface parallel to key cap 703 travel. Contami-
nants resting on the guard structure 727 may empty into
suchacavitywhen theguard structure 727 is alignedwith
the cavity.
[0057] Although the embodiments illustrated and de-
scribed in FIGs. 2‑6 utilize a sharedmembrane 213, 413,
513, 613 in various implementations, one or more indi-

vidual key assemblies (or groups of key assemblies)may
include their own membranes for blocking contaminant
ingress. Fig 8A depicts a fifth example cross-sectional
view of a key assembly of the keyboard 102 of FIG. 1,
taken along line A-A of FIG. 1 that includes a guard
structure 828A coupled to an underside of the key cap
803 or actuator. As shown in FIG. 8F, the guard structure
828A is configured as a skirt, elastomer band, or the like
that forms a perimeter around the key cap 803.
[0058] The guard structure 828A forms and maintains
a seal between the key cap 803 and the substrate 816,
base, foundation, or the like, blocking contaminant in-
gress. The guard structure 828A may be placed in com-
pression between the key cap 803 and the substrate 816
when the key cap 803 is in an undepressed state and is
flexible soas todeformandallow thekeycap803 tomove
toward a depressed state. For example, the guard struc-
ture 828A may be formed by injection molding liquid
silicone to the key cap 803.
[0059] The guard structure 828A may expand when
the key cap 803 moves toward a depressed position,
particularly when unvented. This expansion drives con-
taminants out of the aperture 810 into cavities formed in
the substrate 816 so the contaminants do not get under
the key cap 803 and/or into the movement mechanism
815, blocking travel of the movement mechanism 815
and/or key cap 803 and so on.
[0060] As the guard structure 828A is placed in com-
pression, the guard structure 828A may affect the force
curve response of the key assembly (biasing the key cap
803 towards an undepressed position). Thus, the con-
figuration of the guard structure 828A, the material from
which the guard structure 828A is formed (thinner for less
effect on the force curve response, thicker formore effect
on the force curve response, more flexible for less effect
on the force curve response, less flexible for more effect
on the force curve response, more resistive to key cap
movement 803 for more effect on the force curve re-
sponse, less resistive to key cap movement 803 for less
effect on the force curve response), whether or not the
guard structure 828A is vented, and/or other such char-
acteristics may be selected to adjust how the guard
structure 828A affects the force curve response.
[0061] The guard structure 828A is illustrated as
coupled to the underside of the key cap 803 and extend-
ing to the substrate 816. By way of contrast, the guard
structure 828B or skirt configured as an elastomer band
of the key assembly of FIG. 8B is coupled to the sides of
the key cap 803. The guard structure 828B extends
toward the web 804 and then switches direction to form
an approximately 90 degree angle with respect to the
substrate 816 and extends toward the substrate 816.
However, it is understood that this is an example and
that in various implementations the guard structure 828B
may be otherwise coupled, extend in different directions,
and switch directions to form various angles other than
approximately 90 degrees and with respect to other
components other than the substrate 816.
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[0062] For example, FIG. 8C depicts a second alter-
native example of the key assembly of FIG. 8A having a
guard structure 828C or skirt configured as an elastomer
band. The guard structure 828Cextends from the bottom
of the key cap 803 to form an acute angle with respect to
the substrate 816. The guard structure 828C then
switches direction to form an acute angle with respect
to the substrate 816beforemeeting the substrate816.By
way of yet another example, the guard structure 828D or
skirt configured as an elastomer band of FIG. 8Dextends
from the bottomof the key cap 803 to forman acute angle
with respect to the substrate 816 and contacts the sub-
strate 816 without switching directions.
[0063] The guard structure 828A may have the most
effect on the force curve response of the guard structures
828A, 828B, 828C, 828D, and the guard structure 828B
may have the least. Similarly, the guard structure 828C
may have more effect on the force curve response than
the guard structure 828B, but less than the guard struc-
tures 828A, 828D. Further, the guard structure 828Dmay
have more effect on the force curve response than the
guard structures 828B, 828C but less than the guard
structure 828A. Thus, the configuration of the guard
structure 828A may be selected to obtain the desired
effect on the force curve response.
[0064] FIG.8Edepictsa fourthalternativeembodiment
of the key assembly of FIG. 8A according to the invention
where the guard structure 828A or skirt configured as an
elastomer band defines a vent 830, aperture, or other
hole. When the key cap 103 is moved towards a de-
pressed position, the guard structure 828A compresses
gas inside the internal area of the key assembly, forcing
the gas through the vent 830. This allows the guard
structure 828A to act as a bellows mechanism, forcing
gas out of the key assembly. This may force contami-
nants into the cavity 829, out of the aperture 810, and so
on. This may also reduce compression of the guard
structure 828A, reducing how much the guard structure
828A affects the force curve response. The vent 830 is
configuredwith sufficiently small dimensions that gascan
be forced through the vent 830 without easily allowing
liquids, dust, and/or other particles to enter the internal
area of the key assembly from the aperture 810.
[0065] AlthoughFIGs. 8A‑8F illustrate a particular con-
figurationandplacementof thecavity829 in thesubstrate
816, it is understood that this is an example. In various
implementations, whichmay use or omit the guard struc-
tures 828A‑828D or skirts, cavities in the substrate 816,
holes through the substrate816, and/or similar structures
may be configured in a variety of locations in the sub-
strate 816 and/or other structures. Such structures may
alleviate issues caused by contaminant entry.
[0066] Further, although the embodiments illustrated
and described with respect to FIGs. 7 and 8A‑8F are
illustrated and described as including particularly config-
ured guard structures 727, 828A, 828B, 828C, 828D or
skirts, it is understood that these are examples. Other
guard structuresmay be used without departing from the

scope of the present disclosure.
[0067] For example, FIG. 9A depicts a sixth example
cross-sectional view of a key assembly of the keyboard
102 of FIG. 1, taken along line A-A of FIG. 1, including a
guard structure 931 that may funnel and/or otherwise
direct contaminants into cavities929 in thesubstrate916,
base, foundation, or the like. This may prevent the con-
taminants from blockingmovement of the key cap 903 or
actuator and/or the movement mechanism 915.
[0068] FIG. 9B depicts an isometric view of the key cap
903 and guard structure 931 of the key assembly of FIG.
9Awith other components removed for clarity. The guard
structure 931 includes a number of facets including side
portions 934 disposed around lower center portions 932
so as to form a "funnel" shape. This allows the guard
structure 931 to direct contaminants toward a mouth 933
where the lower center portions 932 meet the side por-
tions 934.
[0069] With reference to FIGs. 9A and 9B, contami-
nants or other material landing on lower center portions
932 and/or the side portions 934 are directed down the
guard structure 931 and off of the mouth 933 toward the
cavities 929.
[0070] The guard structure 931 may form a perimeter
around the key cap 903. Due to the guard structure 931
directing contaminants toward the cavities 929 via the
mouth 933, fewer cavities 929 may be used than would
otherwise be possible while ensuring contaminants are
directed into cavities 929 rather than getting inside key
assemblies.
[0071] In this example, the guard structure 931may be
positioned over the cavities 929 and not contact the
substrate 916 during the full range of motion of the key
cap903and themovementmechanism915.As such, the
guard structure 931 may be rigid, flexible, or otherwise
without affecting performance, directing contaminants
away from the key assembly. However, in other imple-
mentations, the guard structure 931maybe configured in
different manners.
[0072] For example, in some implementations, the
guard structure 931may contact the substrate 916 either
regardless of the motion of the key cap 903 or partway
during travel of the key cap 903 fromanundepressed to a
depressed position. In such an implementation, the
guard structure 931 may be flexible to accommodate
such movement, may move at least partially into the
cavity 929, and/or be otherwise configured to accommo-
date the movement.
[0073] In various embodiments, various key assembly
components such as key caps of the keys may include
flanges or other structures that engage flanges or other
structures of webs or other keyboard components to
block passage of contaminants into key assemblies.
For example, FIG. 10A depicts a seventh example
cross-sectional view of a key assembly of the keyboard
102 of FIG. 1, taken along line A-A of FIG. 1, where the
web 1004 includes first flanges 1034 that interact with
second flanges 1035 of the key cap 1003 or actuator.
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[0074] The movement mechanism 1015 may bias the
key cap 1003 towards an undepressed position. In the
undepressed position, the movement mechanism 1015
may bias the second flanges 1035 against the first
flanges 1034, forming a barrier against contaminant in-
gress.
[0075] However, the second flanges 1035 may move
away from the first flanges 1034 when the key cap 1003
moves towards an undepressed position. Thismay allow
contaminant ingress.Assuch, cavities1029orholesmay
be defined in the substrate 1016, base, foundation, or the
like that arealignedwithendsof thesecondflanges1035.
Whencontaminants ingressdue togaps formedbetween
the first and second flanges 1034, 1035, the contami-
nants may fall into the cavities 1029 rather than lodge
under the key cap 1003 and/or within the movement
mechanism 1015.
[0076] Bywayof another example, FIG.10Bdepictsan
alternative example of the key assembly of FIG. 10A
where the first flanges 1034 include a first protrusion
1036 that interacts with a second protrusion 1037 of
the second flanges 1035. In this implementation, the first
and second protrusions 1036, 1037 may travel with re-
spect to each other to block contaminant ingress during
part or all of motion of the key cap 1003. Thus, even
though the first and second flanges 1034, 1035 cease
blocking contaminant ingress during key cap 1003 mo-
tion, the first and second protrusions 1036, 1037 may
continue to block.
[0077] In some implementations, the first and second
protrusions 1036, 1037may be configured with sufficient
dimensions to block contaminant entry during all motion
of the key cap 1003. However, in other implementations,
the first and second protrusions 1036, 1037 may have
dimensions that form a gap between the first and second
protrusions 1036, 1037 when the key cap 1003 travels a
sufficient distance toward the substrate 1016.
[0078] Although particular contaminant ingress pre-
vention and/or alleviation mechanisms have been illu-
stratedanddiscussedabovewith respect toFIGs. 1‑10B,
it is understood that these are examples. One or more of
the contaminant ingress prevention and/or alleviation
mechanisms illustrated and discussed above with re-
spect to FIGs. 1‑10Bmay be combinedwithout departing
from the scope of the present disclosure. Further, other
contaminant ingress prevention and/or alleviation me-
chanisms may be used and/or combined with one or
more of the contaminant ingress prevention and/or alle-
viationmechanisms illustrated and discussed abovewith
respect to FIGs. 1‑10B without departing from the scope
of the present disclosure.
[0079] For example, in some implementations, key
assembly movement mechanisms may include one or
more crushing components, such as knobs, spikes, and
the like. If contaminants such as chip crumbs reach
internal areas of key assemblies, the contaminants
may be broken down by the crushing components during
motion of the key assemblies. This may prevent the

contaminants from blocking key motion. Cavities, holes,
or other features may also be combined with such im-
plementations so that the crushed contaminants may be
able to exit the internal areas. In implementations using
bellows elements, forced gas may blast the crushed
components from the internal areas.
[0080] Byway of another example, in some implemen-
tations, the electronic device that includes the keyboard
102 may include one or more fans, such as one or more
cooling fans. Air from these fansmay be directed to blast
contaminants away from key assemblies and/or to pre-
vent contaminant ingress into key assemblies. In other
implementations, similar functions may be performed by
various transducers, actuators, vibrators, or other such
components. For example, speaker membranes and/or
haptic actuators (such as a haptic trackpad) may be
vibrated to dislodge contaminants from key assemblies.
By way of other examples, acoustic devices may reso-
nate at frequencies that break up lodged contaminants
and/or drive contaminants away from key assemblies.
[0081] In other examples, hollow passageways may
connect key assemblies to an external port. Compressed
air or other gas may be forced into the port to blast
contaminants out of the key assemblies.
[0082] By way of other examples, contaminants like
dustmaybeelectrically charged.Substratesand/or other
components may be operative to oppositely charge,
driving the contaminants from key assemblies. For ex-
ample, a keyboard 102 may emit an electrostatic dis-
charge to drive out dust or other contaminants.
[0083] In still other examples, various combinations of
hydrophobic and/or hydrophilic coatings may be dis-
posed on surfaces around apertures between key as-
semblies and keyboard webs. These coatings may pre-
vent ingress of liquid, guide liquid ingress towards exits,
and so on.
[0084] In yet other examples, the liquid seals provided
by membranes or other guard structures may allow sol-
vents or other liquid cleaners to be applied to a keyboard.
The liquid seals may prevent the solvents or other liquid
cleaners fromdamaging sensitive keyboard components
while the solventsorother liquid cleanersbreakupand/or
remove dust, dirt, sugars or other residues, and/or other
contaminants that have lodged in various areas of the
keyboard.
[0085] In still other examples, heating elements may
be included. These heating elements may liquefy resi-
dues, such as sugars, that have lodged in a keyboard.
Once liquefied, the residues may be able to exit the keys
or the keyboards. In other examples, the heating ele-
ments may evaporate or burn off residues and/or other
contaminants rather than liquefying the residues and/or
other contaminants.
[0086] By way of other examples, gaskets may extend
between key caps of the keys. These gaskets may be
formed of rubber, elastomer, and/or other flexible materi-
als and may block entry of contaminants into key stack
assemblies.
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[0087] Although the contaminant ingress prevention
and/or alleviation mechanisms are illustrated and dis-
cussedabovewith respect to keys or keyassemblies and
keyboards, it is understood that these are examples. In
various implementations, one or more of the mechan-
isms discussed herein may be utilized with other devices
without departing from the scope of the present disclo-
sure.
[0088] Further, the movement mechanisms 215, 415,
515, 615,715, 815,915are illustratedasa representative
structure (movement mechanisms 215, 415, 515, 615,
715, 815 illustrated as butterfly mechanisms and move-
ment mechanism 915 illustrated as a scissor mechan-
ism). It is understood that any movement mechanism or
structure may be used. Living hinge structures, butterfly
mechanisms, scissor mechanisms, spring mechanisms,
and the like are all examples of suitable movement
mechanisms that may be incorporated into various em-
bodiments.
[0089] Additionally, the electronic device 100 of FIG. 1
is illustrated as a laptop computing device with an incor-
porated keyboard 102. However it is understood that this
is an example. In various implementations, the electronic
device 100 may be a variety of different electronic de-
vices with internal and/or external keyboards and/or
other input devices. For example, in some implementa-
tions the electronic device 100 may be an external key-
board. By way of other examples, the electronic device
100 may be a phone, a desktop computing device, a
digital media player, a display, a printer, and so on. As
described above and illustrated in the accompanying
figures, the present disclosure relates to keyboards an-
d/or other input devices that include mechanisms that
prevent and/or alleviate contaminant ingress. Theseme-
chanismsmay include keyboardmembranes or gaskets;
structures such as brushes, wipers, or flaps in gaps
between key caps of the keys; funnels, skirts, elastomer
or other bands, or other guard structures coupled to key
caps; bellows that blast contaminants with forced gas;
and/or various active or passive mechanisms that drive
contaminants away from the keyboard and/or prevent
and/or alleviate contaminant ingress into and/or through
the keyboard.
[0090] The foregoing description, for purposes of ex-
planation, used specific nomenclature to provide a thor-
ough understanding of the described embodiments.
However, it will be apparent to one skilled in the art that
thespecificdetails arenot required inorder topractice the
described embodiments. Thus, the foregoing descrip-
tions of the specific embodiments described herein are
presented for purposes of illustration and description.
They are not targeted to be exhaustive or to limit the
embodiments to the precise forms disclosed. It will be
apparent to one of ordinary skill in the art that many
modifications and variations are possible in view of the
above teachings.

Claims

1. A keyboard assembly, comprising:

a substrate (816); and
a key assembly comprising:

a key cap (803);
a movement mechanism (815) moveably
coupling the key cap (803) to the substrate
(816); and
a guard structure (828A) extending from the
key cap (803) to the substrate that funnels
contaminants away from the movement
mechanism (815);
a vent (830) defined by the guard structure
(828A) and configured with sufficiently
small dimensions that, upon compression
of the guard structure (828A), gas can be
forced through the vent (830) without easily
allowing liquids, dust, or other particles to
enter an internal area of the key assembly.

2. The keyboard assembly of claim 1, wherein the
substrate defines a cavity (829) and the guard struc-
ture (828A) funnels the contaminants into the cavity.

3. The keyboard assembly of claim 1, wherein the
guard structure (828A) surrounds the key cap (803).

4. The keyboard assembly of claim 1, wherein the
guard structure (828A) comprises a membrane.

5. The keyboard assembly of claim 1, wherein the
guard structure (828A) resists depression of the
key cap.

6. The keyboard assembly of claim 1, wherein the
guard structure (828A) is configured asanelastomer
band that:

extends from the movement mechanism (815)
at an angle between the movement mechanism
(815) and the substrate (816);
changes the angle at which the elastomer band
extends between the movement mechanism
(815) and the substrate (816); and
extends from all lateral sides of the movement
mechanism (815).

7. The keyboard assembly of claim 1, wherein the
guard structure (828A) biases the movement me-
chanism (815) toward an undepressed position.

Patentansprüche

1. Tastaturanordnung, umfassend:
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ein Substrat (816); und
eine Schlüsselanordnung mit:

eine Schlüsselkappe (803);
einen Bewegungsmechanismus (815), der
die Tastenkappe (803) beweglich mit dem
Substrat (816) verbindet; und
eineSchutzstruktur (828A), die sich von der
Tastenkappe (803) zum Substrat erstreckt
und Verunreinigungen vom Bewegungs-
mechanismus (815) ableitet;
eine Entlüftung (830), die durch die Schutz-
struktur (828A) definiert und mit ausrei-
chend kleinen Abmessungen konfiguriert
ist, so dass bei dem Zusammendrücken
der Schutzstruktur (828A) Gas durch die
Entlüftung (830) gepresst werden kann, oh-
ne dass Flüssigkeiten, Staub oder andere
Partikel leicht in einen Innenbereich der
Tastenanordnung eindringen können.

2. Tastaturanordnung nach Anspruch 1, wobei das
Substrat einen Hohlraum (829) definiert und die
Schutzstruktur (828A) die Verunreinigungen in den
Hohlraum trichtert.

3. Tastaturanordnung nach Anspruch 1, wobei die
Schutzstruktur (828A) die Tastenkappe (803) um-
gibt.

4. Tastaturanordnung nach Anspruch 1, wobei die
Schutzstruktur (828A) eine Membran umfasst.

5. Tastaturanordnung nach Anspruch 1, wobei die
Schutzstruktur (828A) dem Niederdrücken der Tas-
tenkappe widersteht.

6. Tastaturanordnung nach Anspruch 1, wobei die
Schutzstruktur (828A) als ein Elastomerband konfi-
guriert ist, das:

sich vondemBewegungsmechanismus (815) in
einem Winkel zwischen dem Bewegungsme-
chanismus (815) und dem Substrat (816) er-
streckt;
den Winkel ändert, in dem sich das Elastomer-
band zwischen dem Bewegungsmechanismus
(815) und dem Substrat (816) erstreckt; und
erstreckt sich von allen seitlichen Seiten des
Bewegungsmechanismus (815).

7. Tastaturanordnung nach Anspruch 1, wobei die
Schutzstruktur (828A) den Bewegungsmechanis-
mus (815) in eine nicht eingedrückte Position vor-
spannt.

Revendications

1. Un ensemble de clavier, comprenant :

un substrat (816) ; et
un ensemble de touche comprenant :

un capuchon de touche (803) ;
un mécanisme de mouvement (815) cou-
plant de manière mobile le capuchon de
touche (803) au substrat (816) ; et
une structure de garde (828A) s’étendant à
partir du capuchon de touche (803) vers le
substrat, qui évacue en entonnoir des
contaminants hors du mécanisme de mou-
vement (815) ;
un évent (830) défini par la structure de
garde (828A) et configuré avec des dimen-
sions suffisamment petites pour que, à la
compression de la structure de garde
(828A), il soit possible de faire passer en
force un gaz par l’évent (830) sans permet-
tre aisément à des liquides, de la poussière,
ou autres particules d’entrer dans une zone
interne de l’ensemble de touche.

2. L’ensemble de clavier de la revendication 1, dans
lequel le substrat définit une cavité (829,) et la struc-
ture de garde (828A) amène en entonnoir les conta-
minants jusque dans la cavité.

3. L’ensemble de clavier de la revendication 1, dans
lequel la structure de garde (828A) entoure le capu-
chon de touche (803).

4. L’ensemble de clavier de la revendication 1, dans
lequel la structure de garde (828A) comprend =‑ une
membrane.

5. L’ensemble de clavier de la revendication 1, dans
lequel la structure de garde (828A) résiste à l’enfon-
cement du capuchon de touche.

6. L’ensemble de clavier de la revendication 1, dans
lequel la structure de garde (828A) est configurée
sous forme d’une bande d’élastomère qui :

s’étend à partir du mécanisme de mouvement
(815) en formant un angle entre le mécanisme
de mouvement (815) et
le substrat (816) ;
change l’angle sous lequel la bande d’élasto-
mère s’étend entre le mécanisme de mouve-
ment (815) et le substrat (816) ; et
s’étend à partir de tous les côtés latéraux du
mécanisme de mouvement (815).

7. L’ensemble de clavier de la revendication 1, dans
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lequel la structure de garde (828A) sollicite le mé-
canisme de mouvement (815) vers une position non
enfoncée.
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